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a free magnetic layer and a nonmagnetic protective layer on a lower insulated gap layer. The 
amount of etching of the lower insulated gap layer produced in the process of patterning the 
spin-valve giant magnetoresistive layers into the multiple thin films of spin-valve GMR sensor is 1 0 
nm or less. Further, the angle theta which the tangent line of each side face of the multiple thin 
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the middle line of the free magnetic layer becomes 45 degrees or more. This structure makes it 
possible to provide such a spin-valve giant magnetoresistive head that it meets the requirements 
for securing constant breakdown voltage and preventing instability of MR output voltage 
waveform 



<19)H*ia!&tlF/f (JP) (12) & if) *Rf ift & & (A) <II>ttmHHaP!«Hf 

#$2002- 170211 
(P2002- 170211 A) 
(43)&ffl H ¥J«14*F 6 H 14 H (2002. 6. 14) 



tmmn f i f-73-r(##) 

G11B 5/39 2 G017 

GO 3 F 7/20 5 0 1 2H0 9 7 

5 01 H0 1L 43/08 Z 5D0 34 

43/12 

G 0 1 R 33/06 R 

m&m* 5fc»* mimnmi ol (£ is jo 



(2l)WH#^ 


4$K2000-365771(P2000-365771) 


(71)fflSA 


000005108 










(22)mea 


¥JS12^U J H28B (2000. 11.28) 










(72)58W# 


JSR £« 








#£JMK*B3IiWiS»&i»2880#« 














(72)f8l#g 
























(74)ftS!A 


100075096 
















«*Kfctt< 



(54) Xtf>7t;W^g^«^gJrta*'\y K2fetf*©8ee*tt 



(57) im] 

t ®%m&m 2 1 wmmmm 3 1 a 4 1 « 
a# 1 0 n miyrrfc 0 , i Afiattti 4 «7)jsw^rsjco4« 



(51)Inta 7 
G 1 1 B 5/39 
G0 1R 33/09 
G0 3F 7/20 
H0 1L 43/08 
43/12 




■(2) 002-1 7021 1 (P2 0 0 2-17B18 



-y rmt . simmmt , mxmmiizmixB 

®co^^'l®T'S>0, fio, MaE;ttgSrUIHJi2M 
#0 . 1 0 ju mETFC* 0 . fHBE*^JftCi^*«a 

^•y K. 

Hast. mM&±®m.m%)£®m®Mzmfczm& 

mttzmmttt&£M£tmm>%m^y vxh~, 
m<^mm2mx'h t ). ao. Mfag^g^iaii&iyi 

#0. 1 2//m&TC&D. MlSE*®§UKjix!)*@« 
V/H. 

TfW8*5'-rt' K Jit o^CJ^t it^mrieTaffiJ*^^ 

y 7'«<7)J?$ J: 0 t> . 1 0 n mlilT^BflT-* 

* t mmt -t^mim i . xamxm 2 caa© 



®±.iz mum®®.® t wmmsmm t m&m#m 
•m t mL s mm t ffis&mfttm® t x-®f$. § n 
zmmmfct ixmt. tmmmi.izo.oiu 

m-0. 0 5Atm«Oiufflrt<50B^J?^-ri.Wt8Jlgt 0. 1 
jjl m~ 0 . 3 5 mc7)fgffl|*j<7)JUp£3r-$-6 1/y'xM 

+ v tjh*x -y f - y y t . trtEgrtBftu&rawM 
mmizxnxmtn^tifzm^mmm^ vrm 
bmmmmimm-hxmb. m^xt^-i,* 

hxmb. mr®mn=/~>\svm±izTfflmmm 
^ vymmm-hiMb. mmmwmxv vT 
MMzmMsmm® b fmrnfemm t nria^tt^ 
«® t a m.m t mmmmm® t $ u 
hmmmfctzTMb , wc^jiiuifco . o 1 

m-0. 0 5/xmc0igHrt^lf^*-t|,^l^}FM 
•fSIgfc. 0. l^i m~ 0.3 5 //m<7)®fflrtc7)^J55r 
^••t&*lli)g^>jR-rSXSt. 0.1//m-0.35// 

?-y*Bmz>TMb . pEvx^y^-yj^h^HU 
t, H^SMSJl^lfia^-yJrvx^t LTh^a^ 

-y^^^pg5T<^ffia#sie*Ji;txiiiaT^Nait 
«^*(cfig?^r2»ist . BJia^pgp^TcoHifiaiE^ 
*x. y+>yLmfe<?»<i?->izBfti-tz>xmb. frie 

E^HKtt&S^r-Y yT|||iO-g|5^c7)±fc Hifiavx^y^ 

-y±tfrie©E$ijffli® t mmwsm^txm 
b. m^x7^?-y£mMiTmmm.MM®ti£ 
vmmnmv? h*7tzxnb &tthzt&# 
Wb^hxv>*)\s7'm±®&mm$^<y vcomm 

im%m7 ] mfcMzMiT%®Mi/~->i>} i ®zBm- 
hxub. mtTm$ki/->vYmtizTmmmm 

**>y7®ZBtfLthXUb. nala#lStt^^-yr 



!(3) 002-1 702 1 1 (P2002-17W8 



•mt H9iai*ettifc m>immmmt vm^ti 
h^mmimm-hxut . o.i/zm~o.3 5ju m <7) 

iS$0.0 5^mJartSr*ff#0.0 5//m-0. 1 5u 
iI/T$#5attifct£^A- yTS^x-y^y^LBuiEg* 

mmmmtmmmmzMi&t&jmt. mm-? 
x 9 > \° ? - y $r mm i x m mmiwm a x vmamm 

yrmmtttnm-t-z z t tmkt-r 

imnxvyj^ymEMimm)%^v Kossst* 
a, 

msmi oi mmu^xhmti, mami 93™ 
iz£h*?--yymm%&m%-r&z t m%t 
■tzmims. x\im$m6. xim$m7w-rtifr 
^^M<7)x^y*)\,yi)<m&±mmmm^.y kosi 
it**. 

imcmi i ] ffisositxbmz. n : mizj:h/*9- 
~yymm&&m^t& z t wmt-f&wmm 

[»Il 2 ] Btf^lxi/XMgJi. KftifclU 6 5 nm 
6 a"?- - y yt^^^i^h Z 

<Q v ^tiAHzimox t? yj wym&jzwm&imMk^ 

[I££JSl 3] mMU^Xhmii. fgftifcH2 4 8nm 
n^i*t\j)Hzi?m<ox\z'y*)i'7m&JzmMte1^$^ 

mxmi 4 } mmu^xhmtt. mm&s 6 5 n m 

- \u.-cmztzimt-tmm5. ximsm 
6. xumtm7 cr>^iKMz&m<?>&±®msm& 



imm 1 5 ] mfieu y'X MB!<i . gg%&£ 2 4 8 n m 
K<fc l> a'?-- y?>'nj^&t£©£#L . ffijW 
&$tfT'«8E*fflii?ijfePi/x h)BHBltS<%-t#l£#3 
° JiLhT'S> SCt £*SSte -t SMI 5 . XtilfM 

6 . xiimum 7<n\ ^iixi)Hzim<nE±mmm}% 

'Vy K<&«B*B;. 

^r*i<tm^v^xh flgifflffl»^t^^* J 3 • «±r& i> 
7<D^TtiMzmmco&Mmmm5k^-v vcomm 
im^mi 7] mB$>mmRVimTwmmm** 

[000 13 

ig«^s^tcfflv ^tihmmimmtzm^z. ®m 

±^hx\fyK)v^m±mmmi^-y vizm. 
mz^ wMM^mmzm^&KMZiimkzmh 

y yt"\>? KfcJHvc, /^A^Hfy/^Xti^ffi 

Km%xvy*)V7m&±®$mim$^y yrv*<» 
wmxmzmth. 

[00023 

^wmfrtiizftmimm^y m^-^ux 

■yKi, mmmmzmz&ttitzwsmwzmz-iii^m 

[00033 m^mmnmm^hm^iiii-n±^-y 
^m^ma^ixtzmmmzmxmm^ 

'^LSr-b y i^y^-r & ^rt(c^tHmcSt^tt^l-^^®i 

[00043 ^WjDJl^itLT^^^Slji^^^ 

*u {a§5©#{3^LTi,ifiijiS^4-ri.xeyA'^ 
^g*^Mffiin;a*^>y ^< t i>wsm/m 
t asistta t a t MiBasjstt® t hues * 

l6]$rll^JKttii^L^|6li:113c^l.J; 3fc«91-48 



:(4) 002-1 702 1 1 (P20 0 2-17W8 



[0005] x\f»<>u7m&-kwmm)%^-v Ft 
xcsis Ltcm.\m)im<rmiiimwh z t &mm 

[ 0 0 0 6 ] m 1 1 Ji. i^^xtry/NVl/^EzttK^ 

^&£i£«$ffiMt£ipLT^I>. "Bffia^i—^ 
KJ14 ltfJ&fcSit. Z(0Tm^.^-^m4 lco± 
fcTtttm* * v 7"J14 2 aggjfcSfu. £ OTSSSfc!!^ 
* y 7-JI4 2*>±fctt, KSMKttff 1 1 . KKttttttll 
1 C« LTV »T-^ftfcSM36T6|*«» i feiifcSgBt 

tt® 2 fc . e*©tt®4 1 . mm%.m&m 2 tmnee 

[0007] MaE*®$«£^3yraJlffcD 2c7)(BlBii 
^ta5atWIBTg|5«^^ y7"l4 2cO±{^ flrfES 
EtUSttl4^b*|fijS-ii^iI^fiBltt^ 2<OHfl^|4]fc 

ill It. ISlE^mBl 1 WTfflJB 1 Ofc#Jgj£§ 

ft. guiaE^^»tfl^i«saJi*D2Ji&iA'Buia^« 

if 1 1 <7)±C. ±»ifiK¥* yTJ!4 7 t , ±gRt&§^ 

[0008] >I^«^Xt>M';l,ySE±m^ffit(i^M 
^•7 FT(i. B^2g[ifl&tta4{c#LT£#&JSgi6!|{*p 

[0 0 09] A';U^A->4f>-y>fX?rflS«Laj^^ 

m^nmi-himtLx. mm. #1532000-21 
5424 ^muty 0 -m&mnmm nwz 7 u -m 

^mum mmtmtzs!st$>m;i)m*i*tix^ 
h.znyv -w.tt.m t imsiam&mcoz t x-h 

[00 10] 
[00 11] 



fc J: & as*S*38»*>B*ag&fM-4 d fc S'UKfcJ; 

xwt>Mzifz. fcoMm. &tt^iaa&3Mjff* 

*>\ HiiiB@*«ttl^)4'^!k^-rft^lr4 5' fiUhfc 
[ 0 0 1 2 ] ±fc x E;tt8Utygl^lliJI^j££: LX 

a. fcm&imz imm^x^&ffif8.(r>x¥>s<iju7T!!. 
2 mm v vc v > &*§j£?).x t y v \> yfflE±aMistita* 

Mz-tK%X'fo&. 

[0013] I(0tt(;g^«fi«iii«:« 

iffflaB^fts*4 5° ja±ferfifc«>fcii % -eo^ 

hwy^.hy^-y^;<7)vx^fl-$-ffl^T. -f*y5f 

ffis-jx^. vi t x-mmmmz 4 5 • &±tz-t& zttf 

Ji, TaWM^yrKWeWEStiTV^OT*. Hie* 
**. T«BlSM^-v •ymiiA 1 2 0 3 |g^S i O 

[0014] >I<?)^ X T^^^ >yT®^Jf 

£tv£&tt<?>jm£nLx . mzfflWMm^imwst 
itwmt-ms'-A' H»fc /it v ^t&*& 

>y TJB^^^IKi. 1 0 n mt&TX'fo hZk* 
Mm-&%cr>. flie^-w\'-X yf-y^<7)fi^ l 0 nm 

samzi-hzttmtzt^Lx^. 

[001 53 ^^:. z<7)m%&±®mj>ffi%®BMib 



:(5) 002-17021 1 (P2002-1 7BI8 



$ti&67* Wis*. Yrtj? -ycojgs tfffi&bP 0 <n 
BVUZ±£<®3?t>Zk¥m<). 0.0 1/um-O.O 
5um<7)$m\*\<7)WS.£ftt&1i®Mt 0. l/im-0. 

35u m<?)®w\*i<7)imtt~t& v i;x mzmm lx 

[00 16] 

xmw-tz. 

[ooi7] tmicommmmui.*minmi 
vmmmzm-x tr >^i<7m&*w$mm)%^ v 

®6*>*flM$:h.. .T<5DT3lfl8M>— ;UK«60±KA1 
2 0 3 , S i 0 2 «^^a^ff^^|!BttK(cJ:o 

TSP^lt^f + y 7f§7<7)±.iZlZ. P t M n ^R^ffitt 
€ 1 A«3 tit . .lOKSftttttS 1 ti*B-Ci±te < . 
T a«OT««*-«t=JB« LfcWBW tfflV^Wj&fT 
#4. ^0±fc«i. KR»KttJBlfclSLTV»T-£* 
|6ltaMt6rip|*Wi6<lfcN i F emcr>fflfe®.&m2 

fines &sffiji4£B$uft£ftflH-& c u 

[0018] fjidE^JS^gfiS&SJili. y*hUi;x 

^mifiE^:is^j£t«:^*BS/if*cD i <nmm<mmmf 

M^isi^ twEia^ttJi 2 comitfjmtm^i-t^ 
izfat h tz#><m.mmm 9 t . wi a&EiMftPJi 9 
was fc . mfBHsatts 2 tmsmmmM 3 fc «r 

£&aj-n>«m« 1 1 1 . mmm 1 1 otahs 1 0 1 # 

fjie^mJi 1 1 <o±£«. ±«iei8^-v »/?mi2b. 

t o o i 9 1 ^^t. a i x-^zix&mmmmmtfi 
®mmmfcDit\ msmimmznfaix. m 

la i cih vc „ fiiai 5 <&m<r*w y - k h 

fiOEfc*t£U mlSE^rjaSi^»SSiifrDi<7) 
IBM^^t-a-SW^I § ISA t*tj£ I . nulfiT 



1 4 WFWfc aft/NfllfltfG s (±T \t 18)11) tc 
*t*EU MfE&tt^ffi^jyHfitJgflsD 1 aMWizn 

i-hmi&&ww&^<r)Tmx'<nmLtm&&&w^ 
5<7)mz*®tv>%i-ft%m&mmimmftizM 
tit 6. mmmm&mmmmpie&A 5* tLte* 

Sit Sr^nJS £ t J; 0 . «Erwc-a«BI # IS A 

wcrFcftftt Huisa^ttKi. mm 

[ o o 2 o ] @i 2-zRtm 1 2-w±. &*mmsjffl 

mmmi¥2 l fc©E3HJPl5 4#><^Jj£$ft&xey 

i . ®m\wm 5 4 v>mtmf®.miwm 5 4 cmm. 

w§&mizimzixz>wmm®mit8 MmmmtKM 
mnojEmzitm-fh t m htih<r>x\ g $m&m$k 
&®mm*imx'hhft&mmm{znvhwmti*%; 

nmimmmmftmiiimx'hhiiifis. t 
tit. 

[0021] ztx\ mmjmmsmskmimim 
jmmffimmmmtkD i tz&Btz $ y 

[0022] J)tfc^-/\*-X.y if-y;/*^*. 

t-^-r. a 1 4 iznki-s<ji'<?j\w>s jxt g^jffi 

VVy^RMH&L* 4 5° Ja±fc=Sr*i:>^^ 
Hfyy>fX^${ii 0%jaTt=3rSifcS-SI»«tHB 

[0023] MH«l»Kftfci: t =Sr^ WB P I ft(±. ± 
[0024] !S«cy>^T-{±, yy/Mey^i,7i 



:(6) 002-1 7021 1 (P2002-17W8 



B*c\ •/7®<?)mm < 3 0 n mT$> 0 „ fa7;Wty 
A^yM^iTv-^Kia^yr^O. 1 2#mc7)J8 

TSi5*i«a^vr)i<7)|igi|[*«3 0nm-C*i»„ 
T\ iwieTSe^i4r-v -y r^Ol^Sr 3 0 n in t 

1 0 0 2 5 ] 13 1 513. TgPtfcli^ y TJMcO»/3 

CDmsiT&tm* ^ -y ris^ng^t f&HtfMi: <t» 
£»3ll*ia£**£>. HifST^S 
v7M0BmW2 0 n mJJLh«B$tC^S^m«i 
1 0%lllT&8^&Zt&mMlzWt>irtzL,ti. Z 

yymt 1 o nm^tssti ht^ozt iim-t 

[0026] liLhc7)f£**>^> . B4ai*i^<7)^ft&P 

sit . znxt>rtv7m£±mijffiM& 

[00 2 7] @8(C. ^^yS'Jy^ti-j-CHulBE 

^jaast«3a;m®s«flt2 1 *fwf-4njg*swi(=* 

coAMMi%l~Tii%< £l>gJg<y>t'-A#ffc2 2#*> 
6. <r^AI9aE*iasaafii^«SB«c21<048SI5 
? fc & £ 7 * h U H 2 0 t -< it V t*-A 

[0028] 09l±. W®)S2 6i:U^Mg2 7c7))S 
-Acoi£ {;:&• & jeitf*j»& < & S £#>ittf|-f - 
9 KSJtSft . e fJUgttSffigPffl^ 3 0 (SMfeflg ft 

[0029] 111 iWJtS0a^S* ? 6nm<y)it^ 

liiSttJi^ffi^ft&yT-^-affi^i s nt orbs* 

ITy;IWIS*Tft4. dOHi»£«*^. 0.3 5// 

fjiBg±ja^ffifii^®^f*:D i (n^mm ( 5 0 n 
[ 0 0 3 0 ] m 1 tijtt* t-y/N'/u^ME^cia^aii^ 

«±(CTgRam>—^ HI 7 . TaBI&Mfc^r-v -y 7° JS 8 £ 



U HalB^iSttft^l6±tO.O l;uin~0.05//m 
O®0irtOlMiPSr^|.^llt 0. 1 jum-0. 3 5// 

mcomtftcowmzttzui;* mi 6&mf&i. m 
m.xmi^mmizx-oxi'^xhmi 6ET£o. i 5 

// miaTcOKfflrtTU iSx m 1 6 OrtMt T 
-/Y^tz^xpn^-ymx^mrh. 

[0031] zom. vvxvmm^x^tmz^j 
xh®i6<owmmmv:tfmviT'bixi>^\ mi 
0 T^-mizv vx v m 3 1 nmmmmtfuimx*. 
assam tuzsxv-m immt ^-tnm 3 2 #tr- 

3' Sl!ST*)S^tf)BaldftS3 2{i. 3° a_t$>&Zt 

[0032] r>^X\ m6l&F&®izmi-?X?J*?- 
>m 1 izmhtiKc^&ftZJ isy 5 'J y^ffit J; ->Tfi 
IB3r-/N'-x-y^y^ftOE5r 1 0 n m£TRCi&iJI!B U 

7iz^rmizmME±mmm)mmmwDiff)^M 
izi ^xmftZtitimiiTffim^ >y rms<n~m 
<o±t mB&±mm.m^jammm i nmmm 

t Wi-?x?n?-ym lAlzm3iTW&9 tmiW& 

$mm i o t ffinrmm 1 1 1 luE^ma 1 2tfz?>m 

m-BfUZtit. zcom. wm-?x?/*?-yMH£0 
yh^ylzk^xW&Zii. muz^-fx^yj^vTm 

[0033] 7X?y^->M 1 ZmffctZ WX YV{ 

mt. 0.35// m\^<mwx-mti:^m,z)^-yj6 
h y * his h *<mth z t h . 

Hi. Mfcft3 6 5 nmt J: hn?--yyjfm& 
^•ttWSrWrSL'xXh, H3tejS^24 8nmtJ;S/1 

^--yr^-»r^e®5rw^s U iSX h . 1 

9 3 nmtiS^-- y?b^W£'&m.*tthVV 

[ o o 3 4 ] ttz. m i mmmit%m%&tm*G 
j; hi w -~y rmmcm.* *tts ^ « 

W,W&M2 4 8 n mA^m^t i S^^-^y^A^ 
[0035] CIS 2i7>SM@J @ 1 8{±. #?&nH<7)S5 

2 co^6(iBffi$r*-rx e y*)V7m&±mmm%^ 

t^SOJi, Ult^i-fil^ey/N'/PT'ME^fiaEM 

set^ifiA. y vmrnwifi. nm loot, ptMn 

^)^a8ttH 1 0 1 1 . i^5Sfi814)i 1 0 1 



!(7) 002-17021 1 (P2002-17B18 



mm 1 o 2 1 . ^*^Riio§ix^is*ic j: ^>t aril 
tts i o 2 zGm.mzftm& c u v^HMtmui i 

03t, N i Fe^HTEiEblSttiil 04t. Cu2g 

wmvmw® i o 5 fc „ n i f eircoiisatti i o 

6fc. PtMn^S3l«ttll0 7fc. TaWPI 
ttftSMI 1 0 8 fc Ti<0«t:!RJHS*ifca)B*D 3 

■r&£kT*>&. BiiiEM5ttig»i. nwa#wm*4t 

vy;i/i>7mt mi ti&ffifeX'foh . 

[0036] fttrOHKCM:, t-'^T;^ fyA^Tl? 

o. 1 2MmmizmiT%tm*vyTmnmm 

A ! 3 0nmtW. 

[ 0 0 3 7 ] ffi 1 Ol^JSifc lelttt. 3ISI2£3I*^B 

•yF$j§«i. SI1«0*S»B@.-C^L^, 0.3 5/xmiit 
T^i^'x hP¥£*-f avx^^-yM 1 

[0038] muds i nmmmx^ixh'm-m 

56° ^-K-i,fy/iOEIi7nmT* 
hZLtimUX'%^ H17-C*UCTJ.7'^XK'>>'< 

o.sxmmx'h*) . ^^*t>5%e^^KL/>:. 

[0039] *fci««Sit«f|-«±. BUfe&EJ&iJffll!^ 
fflg|i{c;fclt6Igff^9 9%{c&f>{i§fc. ii«fei&E«l 
1 1 BiflfiS SlSttSco^tcfcttl, laitffliBcoSSgSk co* 
«DSA:i5 7nm^^. -OHllfeW*^. ff 
IBD S(S 2 0 0 n m«rte5ffiffl(CftSi t *W£ 

[004 0] CSg3Ol«ffi0 CO£iBBJlt±» 811 

mm2commmT*ifzm$tijmtz}5^x . ix? 

n9~y*Vi?XYW\ 7cr)frX'ffifR.i~?>i>?)Th&, 
mMl^^XYmi 7COffi$J?{±0. 1 txm—O. 35/xmfO 

BM 1 7 «jgTK*>£> 0 . 0 5 ti mtlrt^ . £fi*k 
I*]t0.0 5//m— 0. 1 5>urnC0«jfflrt-CBillEL'i''Xh 
Ml7^rtffliJt^^aS-ti:&3fc(cJ:-oT, 

~yM3i)<mmx'^t. 

[004 1] -?X?/i-?->M3ZBl!L-t&i<> : JXhtf 
*Hi. 0.3 5vmt\T<r>mmX'&WMlZrt?~Vft 



£<f . Sg^*3 6 5 nmfc J:*'<C?--y*Wi|llt& 

ttKMrtii/s/x h . mmsa 4 s n mci 

--y^#*TfiS5H4fJ£?r$-& i/y'xh. &3ftfcK l 9 

3 n mfcij: hw--vrmm&Gm*i?*h\'S/x 
k m : miz£&n?--y7mmcmt:mz\' 
i/xhzmm-thzbtfx'Z a. 

[0042] ifc. ^flMBBtkiKRaKfef:***^ 
ir£&£k HS«3 6 5nm*>oest: 

i & y ^*«riKrtt« £ *t & y ^ h^»- Mi 

[0043] oMomuw) zcommm\i. m 1 
Rvm<vmmmx'*it:Wkijmz^x . 

^-y?:*lSIKl4. MSIBU8.SW r uy\XhlSl5 

[0044)05 t^-raic 2 T^©tt^»« 5 ±t 

0 . 0 1 u m~0 . 0 5 mtf)^fl?)W£W-f& : {r$ 

hi 4 ^jb^s . owe. mid^tsis 1 4 o±(;o . 

l^m~0.3/xm^Hl^<7))SW^ : fi'-fSSiO2 . 
Al 2 0 3 l S i 3 N 4 ^cote^l 8£4 ^yX/N°y 

0. 1 jum-0. 3 5jum<7)|iffl|*I<iOMJ?5: ; fir-r-e»8i|IB^ 

!». ov>T\ fiie-?x^^^-ym^fiidaEi^i8 
^ 'J T^t -f y-f yx -yf-y^&^ri-oTx y f-y 

^•t?.. ov^-c. 8<?i3i-/+y7'i l zi~>x 

fcT. 0.0 5/xm~0. 1 5/<mC7)ffiHrt-CBUl2iSliJl 
l8fiT^rtHltiA^a*-tir&„ £<xti*). rm?r? 

r-yyy/^i^tio-c^^^t* 4 

[0045] -7X^/^-yM4^fig-tSL'yxhM 
0.35// mWTcO}g|g-Cig^^»atC/N"^-y» 
ftWS 6 7 * h 5r«ffl-y- hZktfX'^h* ffl 

Hi. m%%£3 6 5 nmfcJSyt?--y^*fBrfjg& 
'mt^tthVVX V . H3Ki!feg 2 4 8 n m t J: 
y ^*tnnfi5H!W 5r^1& W » h . 1 9 

3 nm\,zxh^9-~yyimm£ , m^^ hwx 
m^tJ;&/^--y^Bi^tt@^irtsk 

[ 0 04 6 ] Sfmatffik^fSTt^t ^fflA^ 
hit h ZblZXiX. mmim e 5 n m*>O^T^^ 

J:I,a^-- y^*^^tt®^^-ti>v^ bWLWi 
4 8 n m*>-9m^tc j: hw- - yyim 
w&wmz^th wx v **mth z t ifix-% h . 

[0047] 



:(8) 002-1702 1 1 (P200 2-17BI8 



mm &mm<mm- -x&w^mzimh msmim 

fcLLT'*>& Z t Iz J: •? . -^WWKSSti 
[01 1 *fE>«t^t.|.xtWN>rSig^:e^ffil)Ba 

[a2]iai. 01 8<r>x^y/^-/m&±m.m.tm 
[03 ] 01 , 01 8<nxvy'W7m&*m£tiffi 
[04 ] 01 , 01 8(0AvyA/\,7mE*mmt)ffi 
[05 ] 01 . 0 1 8oxv y'*>i>7m&*®m.tiffi 

S5:*-ffillffiffl0T-fel,. 

[06 ] 01 . 01 8(vxvyf^7mE*W3mm) 
H^y Ftf*taictHvC. 1aie«®«s{c)S0t- sis^ 
*-f18IBrffi0TS>So 

[07 ]0i.i 8<7)xvy;<)i,zmE±®mmM% 

£7Bj£t-£Xg£^$|flrffi0-e££ . 
[081 01 lt-iS-tt¥*^^tryy^7^g^:JS^ffi 

g£*«Jrffi0T-&l>. 

[09101. 01 8<0Xtfy/N';P7*ME*Jg^ffifii:^ 
31^ <y KSr^«-r&MjtI§c7)»$ffl5riftBB0T^I.„ 
[0101 *^Hj3(c^§xfyM>ysg^{gmfits; 

[0121 *«wojsoi**t«ft0-cai4. 

[0131 #5f^S?iI:^Kfcft!>*-A-$ y 



[0143 ^mmmtmmiza^x . Hutea*iaM 

[01 5] ^HjJ^Sgtltcij^T. n^TOttfHr 

[016] *%.wv>mmzmiztk^x , bwbu^mr 
«ttfl»«& t hue* *g t <o>5:-t«s&^Hirieffi^«! 

[01 7] *iSBi3c7)ag2^si*te^s(cii(t^»ja^TA 

[0181 *W&zfabh : Ti.T)Vx\:yti)i7W&k 

di, D2. D3 -&±mmsmmmm^ m 

1. M2. M3. M4-7X?A7-y. 100-Tflfi 
S, 1. 3 6. 10 1, 1 0 7 -K&Ktt®. 2. 3 
7. 102, 1O6-HJ0BHML 3. 38. 10 

3. 4, 39. km-bab 

5. 40. 10 8-#BttfiM. 6. 4 1. 

1 1 7. 42. 111-T 
IBI&ii^ -yT^. 8.43. 12 0 -BEftJtJPliO 
Til, 9. 44. 54. 1 2 1-BBMttB. 1 
0. 4 5. 12 2-fMWTJM, 11.46.1 

2 3-m 12. 47. 1 3 0-±mm*+ f 

rm. 13.4 8. 1 3 i-±mm$\ ; s-/um. 1 

4. 19. 26-W$ffi£. 15. 16. 17. 20. 
2 7. 3 1-W/*XMR. 18 -ittiJS, 2 1 
M9mm$M. 2 2-X -yf-y^xgtcfcltl. t- 
Aftjftftjg, 23. 28. 33. 49. 

tlJ: Q£TOttK?— 't-ff*h 24, 2 9, 3 4-- 
fttlT-^-giSftora, 25, 30. 35. 50. 5 

2. 0, ^ i -mmamcomm^m^mzmm 



■(9) 002-1702 11 (P2002-1 7B!8 

[01] 

13 1 




[02] 

02 




(a 0) )0 2-1 70 2 1 1 (P2 0 0 2-17BI8 




«L 1)102-170211 (P2002-1 7«|8 




(&2) )02-170211 (P2 0 0 2-17BJ8 



[07] 

mi 




CE 



[010] 




34 



(a 3) )02- 170211 (P20 0 2-17BI8 
[118] 



i 




[09] 
09 




(*l 4 ) ) 0 2 - 17 0 2 1 1 (P2002-1 7«!8 
[01 1] 



Bill 




[HI 2] 

012 



54 




(a 5) )02- 1 702 1 1 (P2002-17W8 



[013] 
eg i3 





I^XMW'O T7I1B I 


90 
80 

- 70 

§ 
* 

tir> 50 

S3 

| 40 

£ 20 
| 10 








































































1 • • ■ i 








0 b 10 15 20 



[111 43 



HI I 



20 
15 

» 10 

Hi 

K- 
z 

ID 

5 






• 


> 










> 






























V 








SO 40 SO 60 70 80 91 



(&6>)0 2- 170211 (P20 0 2-17BI8 



[1215] 
a 1 5 





40 




























30 


















20 
















1 


















70 


















0 












10 15 20 25 30 35 40 








(mil) 







[016] 
(316 



k 

i 



70 
60 
50 
40 
30 
20 
10 




00 01 02 OJ3 0.4 



017) )02-1702 1 1 (P2002 

[1217] 

017 



(a 8) 102-1 702 1 1 (P20 0 2-1 7BI8 



[1118] 




02>«Wt #W MS 

W^Jl|m/J^glrpTO}l2«80#«!l 

F?-A(##) 2G017 AC01 AD55 AD65 

2H097 BA06 FA06 FA09 JA03 LA15 
LA20 

5D034 BA04 BA05 BA12 BA15 BB09 
BB12 CA04 CA08 DA04 DA07 



